Introduction


Biofuels are described as solid, liquid, or gaseous fuel consisting of, or derived from biomass. Yet, biofuel crops are crops that are used to generate biofuels. These crops have been identified as a potential to the upliftment of smallholder farmers production and access to mainstream markets, especially in Africa (Takavarasha et al., 2005) . Within the global village, many countries have embraced the idea of creating a biofuel industry. This has seen the booming of biofuel production worldwide, with ethanol production quintupled since 2000 and biodiesel production increasing 25 times (Wiggins et al., 2011) . One of the reason is that energy demand has increased and it will continue to rise, especially in the developing world. In response to this challenge, a number of countries have drafted policies that are envisaged to create the biofuel industry. South Africa is one of the countries that launched a Biofuel Industrial Strategy Policy (BIS) to create a conducive environment for the biofuels market. The strategy was developed with a specific mandate of stimulating rural development leading to a contribution in the Accelerated and Shared Growth Initiative (AsgiSA), and reducing poverty through income-earning opportunities (BIS, 2007) .
According to the Department of Mineral and Energy (DME), some of the factors that led to the creation of the strategy include the following: support for cleaner and environmentally friendly energy; support of renewable energy and the upliftment of the agricultural sector using surplus farming land; promoting sustainable development and improve energy security. of upliftment of agricultural sectors and unlocking of economic benefits in the Sub-Sahara region by attracting investments in rural areas and the promotion of agricultural development (BIS, 2007) . This, in turn, is expected to help to overcome trade distortion that the Sub-Sahara region has faced with subsidized agricultural production. Since 2007, the Department of Minerals and Energy (DME) in collaboration with the Department of Agriculture, Fishery, and Forestry (DAFF) has been actively involved with smallholder farmers in the production of biofuels.
In South Africa, smallholder farmers face a number of challenges that impedes their growth and ability to contribute to agriculture. According to the Department of Agriculture Fishery and Forestry DAFF (2012), some of the challenges faced include lack of access to land, inadequate infrastructure, and institutional challenges. Smallholder farmers struggle to pay for inputs like fertilizers, seeds, to name a few. In order to address these challenges, the Biofuel Industrial Strategy Policy was launched. However, the awareness of biofuel crops has been very low. In this current study, we extend on the available literature on awareness of agriculture innovations by including other farm characteristic variables like land utilized, and contact of extension officers as explanatory variables. We further add a dummy of municipalities to determine whether the origin of a farmer has an influence on awareness of biofuels crops. This is a valuable contribution to the current studies dealing with farmer awareness, especially in biofuels studies given that the Biofuel Industrial Strategy Policy was launched in 2007, and up to date, it is still under debate. We do not expect high level of awareness of biofuel crops by farmers in the study, especially in the Eastern Cape Province because of the lack of a clear path in including smallholder farmers in biofuel debates. Following a study done by Cheteni, Mushunje and Taruvinga (2014) on the potential adoption of smallholder farmers, it was identified that a number of farmers in the Eastern Cape Province were willing to adopt biofuel crops. Therefore, the current study draws a sample from a rain rich area and a dry irrigation fed area to identify the likely effects of geographical location on awareness of biofuel crops. This provides two set of samples of farmers, thus, their level of awareness is expected to be influenced by a number of factors based on geographic location.
The main objective of this paper is to determine factors influencing awareness of biofuel crops by smallholder farmers in the Eastern Cape Province, South Africa.
The paper is organized as follows: section 1 provides the data and methodology used in this study and section 2 presents the empirical results. Last section gives a conclusion and recommendations for the study.
Methods and materials
This section provides a description of the methods used in the study, and how the data were analyzed. 
Sampling technique.
This study adopted a nonrandom purposive sampling technique to select the smallholder farmers. The selection of the first two farmers, one utilizing land, and the other not utilizing land was done using a snowballing sampling technique. The snowballing sampling technique is used to capture a range of perspectives relating to the thing under study. This technique helps in gaining deeper insights into units under study. The main reason for choosing this method was to focus on particular characteristics of the population of interest. This, in turn, helped in answering the objectives of the study.
In Chris Hani District, areas sampled had farmers partaking in irrigation farming and consisted of smallholder farmers utilizing and non-utilizing land. The two types of farmer groups were purposively selected in order to identify certain characteristics or traits that would help in identifying farmers that were likely to be aware of biofuel crops and those who would not. In the OR Tambo District, smallholder farmers selected were utilizing and nonutilizing land, but mainly those who were involved in rain-fed crop production. The selection of the sampled areas in each municipality was done purposively. A total of 79 farmers both land and non-land utilizers were selected from Chris Hani District Municipality and 78 farmers with similar characteristics were from the OR Tambo District Municipality.
Econometric model.
The study made use of a binary logistic model. The probability of a dichotomous outcome is related to a set of explanatory variables in this statistical technique. Katwijuke (2004) noted that it is a statistical tool used to determine the influence of independent variables on dependent variables. The model can be used to predict a dependent variable based on continuous and categorical independent variables. In this study, the binary model is employed for these reasons.
Prob(Event) = Prob (Y, represents ith farmer awareness to biofuel crops, and 0 otherwise)
LexXi represents the set of parameters, which influence awareness of the ith farmer. Zi is a direct utility, which is a linear function of k explanatory variables (X) which is expressed as follows:
where 0 is the intercept, 1 , 2 ,……. are coefficients associated with the explanatory variables Xi,X2,…..Xki.. Factors in a vector X explain awareness or the probability of the ith farmer being aware of biofuel crops:
where, denotes the probability that the ith farmer is aware of biofuel crops and (1-) is the probability that the farmer is not aware of biofuel crops. The odds (Y=1 versus Y=0) to be used are defined as the ratio of the probability that the farmers are aware ( ) to the probability of nonawareness (1-), namely odds = /(1-). By eliminating the natural log, we get the following equation (Shaban et al., 2006):
where = log of odds ratio, = probability of being aware of biofuel crops and (1-) = the probability of being not aware to biofuel crops. The value of:
and the value of Zi is referred to as the log of the odds ratio in support of being aware of biofuel crops and is calculated as follows:
where: β0=intercept term; β1, β2, β3….βn = slope of the parameters of the model which measures Li for a unit change in explanatory variables;
X1….Xn = factors that explain awareness of biofuel crops or the probability that a farmer is aware of biofuel crops.
The variables used in this study and the expected signs are shown below in Table 1 . Table 2 , the p-value is over 0.05 suggesting that there is no difference between the observed and the predicted model values of the dependent variable. The -2 log likelihood is a measure of how well the model explains variations in the outcome of interest. The p-value for the model is less than p = 0.05, hence, we conclude that the addition of variables is statistically significant.
The results show that among the ten independent variables included in the model, only six were relevant in explaining the dependent variable. Gender was statistical by significant with a p-value of 0.015 and a positive coefficient close to one meaning that males were more aware of biofuel crops that females. Asfaw and Admassie (2004) found that male-headed households tend to receive information quickly about new technologies in agriculture as compared to female-headed households. Similarly, the Department of Agriculture Forestry and Fisheries (2012) pointed that female headed households had a low participation rate in agricultural activities. This, in turn, tends to affect their level of awareness on agricultural activities or innovations.
Household income was significant with a p-value of 0.003, with a negative sign on the coefficient meaning that households with less income were found to be more aware of biofuel crops than those with more income. This was partly caused by the challenges faced by households with no income who are forced to look for opportunities of gaining extra income through farming. Hence, leading them to be aware of certain biofuel crops that have been proposed by the government, since they stand to benefit financial by participating in the biofuels market.
Membership in agricultural associations was statistically significant with a p-value of 0.08 and with a positive coefficient. As expected, participation or belonging to a membership society in agriculture had an influence in the awareness of people on biofuel crops. This means that the more the individual attends or participates in agricultural associations the higher the chances of the individual receiving information that would make him/her aware of biofuel crops through discussions with other farmers. A study conducted by Dandedjrohoun et al. (2012) recorded a positive association between membership in association and awareness in new technology. The findings state that being involved in associations helps in the sharing of information through informal and formal discussion, which increase the awareness level.
The variable UTILISELAND measur arable land size was utilized during the last farming season. The variable was found to be statistically significant (coefficient: 0.985) in influencing awareness of farmers on biofuel crops. Ogada, Mwabu and Muchai (2014) pointed that the size of land cultivated by the household was positively correlated with awareness and adoption of new technology. Therefore, as expected, farmers who were utilizing land were found to be more aware than those who did not utilise land in the past seasons. The main reason was that non-land utilizers concentrated on livestock production, yet, land utilizers were heavily involved in farming.
Qualification or high level of education had a negative association with awareness of biofuels (coefficient: -1.172). This study had more respondents with at least primary level education who were more aware of biofuel crops. The finding of this study contradicts Daberkow & McBride (2003) , who discovered that higher education level increased the likelihood of awareness in agriculture technologies. Literature has been inconclusive on the effect of education on awareness of new technology or seed varieties.
Lastly, in terms of Municipalities where the respondents came from, it was found that respondents from Chris Hani District Municipality were more aware of biofuel crops, compared to the ones from the OR Tambo District municipality. This was not surprising considering that the Chris Hani district is a dry area, which is well suited for biofuel crops. Secondly, the area has large vast of unutilized land, compared to the OR Tambo, which means that a number of farmers are looking forward to utilize the land by farming biofuel crops.
Conclusions and recommendations
The paper examined the factors that influence or affect smallholder farmers' awareness of biofuel crops. Factors that were identified to be influencing farmers to be aware of biofuel crops were gender, household income, membership in association, land utilization, and qualification. Evidence from literature pointed that smallholder farmers usually struggle to increase their productivity partly because of the lack of awareness to certain agricultural innovations that can improve their production.
The findings of the study suggest that they are a number of ways in which smallholder farmers can be made aware of biofuel crops. Any adjustment in any of the significant variables has the potential to influence awareness of farmers. It should be noted that smallholder farmers also struggle in getting marketing information, which affects their level of awareness to certain agricultural innovations. Therefore, the Department of Agriculture Forestry an Fisheries through its extension officer program has a huge role to play in distributing relevant information to the respective farmers. This could be done by engaging with community leaders who are very useful in disseminating information, especially in rural areas. It is worth noting that smallholder farmers who are participating in farmer groups or associations have a high likelihood of getting up to date information on agriculture. Therefore, the suggestion is that farmers who are usually facing similar challenges should be grouped together so that these obstacles can be removed. It should be noted that some of the factors, which were affecting awareness like land utilization, could be solved easily through support schemes from the government. Farmers who were not utilizing land tend to neglect information on agriculture, because they would not be using it because of challenges they face. Hence, another way of improving farmers' awareness is through input support schemes.
Future studies can focus on understanding the role played by awareness in the adoption of biofuel crops national. This includes testing other factors such as policy impacts on smallholder farmers. The main shortcoming of the study was that it focused on one region in South Africa. This means that the findings can only be generalizable to the study area or any area resembling similar characteristics to the study area.
